By Ian Barrodale 1 . Nature of the Problem. The numbers 1, 2, and 6 have the same sum and same sum of squares as 0, 4, 5. These two sets are a solution of degree 2 to the problem of sets of integers having equal sums of like powers, i.e., to find integer solutions for the system of equations (A) ¿o«'-¿6í' (j = 1,2,... ,*). for any integer d. Theorem 1 is due to Frolov [2] and allows one to operate on a solution of (A) according to the rules of elementary algebra, while Theorem 2 is due to Tarry [5] and enables one to build up a solution for (A) of any desired degree. and so on. A number of writers have been interested in finding the least value of s for which (A) has solutions for any particular k. Bastien [1] proved that s 3ï k + 1 and Tarry [5] proved that s ^ 2k"\ Wright [6, p. 261] 
where 0 is the class of all polynomials whose coefficients are integers, not all zero, and furthermore if P Ç. Q,' then P(l) ^ 0; and
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Unfortunately Theorem 3 has not allowed us to prove ilf(fc) = Nik) = A4-1 for any k ^ 10 but for every P £ o' it does provide a solution to the extended problem and an estimate Mk for Af(fc). Using an IBM 1620 we evaluated the expression 5<S[P(a;)(l -x)k+l] for various P £ ti' and 1 g k ^ 40, obtaining the lowest estimates Mk when Pix) was of the form Table I was formed by selecting the lowest estimate Mk for 2 ^ k ^ 85 and inserting the value of p relevant to each k. Figure 1 is the graph of Table I together with the graph of the best upper bound for Nik) (since M(fc) = Nik) for k ^ 9 it is perhaps more realistic to compare the estimates Mk to bounds for Nik)). It is obvious from Figure 1 that while the estimates Mk are lower than Wik) for 2 g k ^ 73 they soon become larger than Wik). Hence if this method is to give further useful results new multipliers Pix) are needed.
Using Theorem 2 we attempted to obtain solutions to (A) for k ^ 10 where the number of terms s is less than the estimates Mk given in Table I . We programmed a computer so that it would read a solution to (A) of any reasonable length and degree, and then calculate the difference d that occurs most frequently between any two terms from the same side of this given solution. It would then use d with Theorem 2 to produce a solution to (A) of the next higher degree, and continue in this manner. By considering solutions to (A) of different lengths and degrees we have found examples of solutions for 10 ^ k ^ 22 where the number of terms s is less than those given in Table I. Table II gives the value of s corresponding to each value of k. However this method of producing solutions to (A) with a small number of terms is subject to the following weakness. We had assumed that from any particular solution to (A) solutions of higher degree would be generated containing the least number of terms s, so long as the most frequent difference d was used at each step. After producing the following results this assumption was seen to be false.
When forming Table I the multiplier (1 -x) was used with JIy=i (1 -x') to produce a solution to the extended problem where s = 22 for k = 11. This is equivalent to starting with the solution 0, 2 = 1, 1 and using Theorem 2 with d = 2, 3, • • • ,11. Table III compares the lengths of the solutions generated in this manner with those generated from the same initial solution but using the most frequent difference d at each step.
Thus, by a more careful choice of d, the length of solutions can be decreased for k = 6,7,8, 9,10. But for k = 11 this produces a solution to the extended problem where s = 24. This solution is longer than that obtained from a sequence of solutions which was constructed from values for d that did not always represent the most frequent difference.
Finally, although solutions to (A) for k = 6 and s = 7 exist, we proved that no such solution can be obtained from a sequence generated by any solution for k = 1 and s = 2 using the most frequent difference d at each step.
Although Theorem 2 was used to generate most solutions for k ¿ 9 where s = k -\-1, it appears that for k 3ï 10 it alone will not be sufficient.
